In 1932 we described' a method, which we have been employing in this hospital, for more accurately locating the posterior horns of the cerebral ventricles, and a device which facilitates this localization and aids in the ventricular puncture. This has proved in our hands satisfactory for a number of years. We believe it has tended to minimize unnecessary trauma from repeated unsuccessful punctures and has made possible accurate, controlled passing of the ventricular needle when the patient's head is safely protected with sterile drapes.
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With the idea of further perfecting this method, we have made a study of 360 sets of cerebral pneumograms. We report in this paper some of the data thus gained from this study, show the further development of the apparatus, and also include a few of the clinical findings from the study of the involved cases which we feel are worth recording.
The main problems of ventricular puncture, from a surgical standpoint, seem to us to be: ( 1 ) to choose the part of the ventricle which is the most constant in location, which offers the largest target to hit with the least risk of injury to adjacent vulnerable structures; (2) to choose the surface approach to this target which offers the least risk of injury to important surface structures; (3) to be able to locate accurately the site for the trephine holes in relation to easily determined constant bony landmarks; and (4) from these trephine holes to fix accurately the pre-determined direction of the trocars when the patient's head is covered with sterile drapings.
As to the first, we have followed Dandy and the others who have chosen the atrium of the lateral ventricle, or the site where the posterior horn, the body, and the descending horns all join together. As for the second, we have preferred to traverse the cortex well away from the visual cortical centers medially and the sensory centers laterally. For further data regarding the third, we have made a study of the above-mentioned roentgenograms which showed normal cerebral ventrides.
We wished to prove, if possible, that the location of this target, the center point of the atrium, bears a fairly constant ratio to the diameters of the skull in the horizontal, sagittal, and coronal planes and that a constant angle of approach can be determined mathematically. From these data we wished, if possible, to construct tables which could be used in more accurately locating the trephine holes on any skull, given the above diameters.
In choosing a horizontal plane on which and from which to make our measurements, we decided upon the one going through the glabella anteriorly and the inion posteriorly. Those described for cerebral topography2 (Kronlein, Reid, Chiene and Hare) did not seem well suited to the construction of the trephine-locating and trocar-directing device which is an essential part of our method. Also, this plane is practically parallel to the occipito-fronto diameter which we have been using for our measurement of the length of the skull.
Using the lateral films of each set with normal ventricles, we measured the elevation of p (Fig. 2) above the base line. Sliding along this line we then took the measurement of the highest point of the vertex of the skull. The antero-posterior diameter was taken parallel to the base line above the bulge of the frontal air sinus. Using the postero-anterior films we took the measurements of the biparietal diameter and also the distance between the center points of the atria, as determined by the stereoscopic views. We made allowance when the tips of the posterior horns tended medially as they are apt to do when they are long and pointed (see Figs. 1 
and 3).
By mathematical analysis, means were obtained of these determining dimensions, and their relations to the diameters of the skull, above recorded, were found to be as follows; d = .31 A; d' = d (approx.); e .40c; f = .34d; x-f + 2; h = .30B.
From these determinations it seemed evident that the desired unknown target, the midpoint of the ventricular atrium, would be at the intersection of the three planes MN, RS, and PT (Figs. I and 2) and it has so proven. With such data it is simple to locate the site for a lateral trephine hole if the needle is to be directed inward in the planes MN and PT and at an angle of 90°to plane RS.
Likewise, the same can be determined if the puncture is to be in the planes RS and PT and at an angle of 90°to plane MN. This is approximately the location being used by some neurological surgeons and is not very different from the time-honored method of Keen.2 But we have preferred to enter from an angle at point P, which lies between these two points, thus keeping farther away from the adjacent important cortical centers. In studying the ventricles from a plan view (Fig. 1) we know that f = d sine 20°, which is .34, or f = .34d. We call f the extra projection for the skin which is necessary to obtain an angle of 200. By trigonometry we know that x or the distance from the midline to P, the point on the skin for the puncture, can be determined by using the formula x =---+ f = -+ .34d. The elevation from the basal plane of the target point, h, is computed by using the estimated ratio, .30B, to the height B of the vertex above the basal plane (Fig. 2) (Fig. 2) Fig. 4 , was constructed to simplify the working out of the above data. To illustrate, suppose the dimension A, the occipito-frontal diameter, is 20.5 cm. and the biparietal diameter, C, is 12 cm., one would read up the ordinate line at 20.5 to 12 then go back horizontally on this abscissa until he reached the vertical line for "X" at the point 4.56. This is the distance outward from the midline for the trephine hole, P, on the skin, measured in the plane PT, which is h distance above the base line.
If one conforms with this method and uses the 200 angle, as we do, then some device is necessary to give and maintain this angle. But such is not necessary, of course, if the trocar is inserted either inward from the lateral point Q at a 900 angle or anteriorly from the point R at the height of p directed parallel with the sagittal and basal planes and at 900 to plane MN.
For our previous ventricular punctures we have been using the devices described in 1932 with certain improvements developed from time to time. We have now worked out a new device which combines in one, all the procedures required in our method. This gives us accurate measurements, maintains the basal plane and the 200 angle, gives a point through which the skull can be marked and also, by means of an adjustable director, the needle is given its direction and it can be held securely at the desired depth.-This is all sterilizable and fits over a sterile helmet, thus insuring against possible infection. This device will be described in a subsequent communication.
Thus we submit a method which more accurately locates the trephine holes, and gives a fixed constant angle of approach through a safer area of the cerebral cortex. We now have a device for more accurate measurements and which fixes the marks, gives the direction for the needles, and maintains them in place, one in each ventricle, during the procedure of ventriculography, at the same time keeping the patient safely draped. The directional and holding device is adjustable to find any possible location of misplaced ventricles.
From the review of the cases involved in this study, a few clinical facts of general interest may be here recorded. There were 360 pneumograms taken on 318 patients. Of these 169 were ventriculograms, 173 were encephalograms, and 18 were combined procedures. Of these, over 50 per cent showed brain tumors or definite lesions, the remainder were either normal or showed such changes as are seen in epilepsy, cerebral aplasia, or cerebral trauma.
There were 13 deaths, most of them in our earlier experience, 7.6 per cent from ventriculography, and 1 death, 0.57 per cent from encephalography. Of the former, 2 were due to hemorrhage from the puncture, 3 from cerebellar tumors, and 2 from large third ventricle tumors which caused early medullary collapse. The remainder seemed to have died from a combination of tumor pressure and cerebral anoxia. The latter cases will be reported more in detail subsequently, but they have made us realize with special emphasis the danger of this factor of anoxia in tumors of the brain and the risk of hypnotics and analgesics as anesthetics. Although we have gradually been employing encephalography more and more frequently, as compared with ventriculography, we still feel that it is a procedure fraught with possible danger and should not be done promiscuously or without careful consideration or, in some cases, only after a trephine has been made as a safety measure.
One other finding might be included. We wished to see if there was any appreciable difference in the effect of different anesthetics upon the proper distribution of the air as revealed by the X-rays. We analyzed 334 cases and found that local anesthetics, including avertin, hyoscin, and paraldehyde were used in 177. Of these, there were 139 good, 12 fair, and 26 poor X-rays, while with 157 general anesthetics there were 103 good, 28 fair, and 26 poor. It would seem from this that the type of anesthesia may have some bearing upon the X-ray results. We prefer to use local if possible. Summary 1. A series of 360 pneumograms has been reported with a special study made of the cerebral ventricles.
2. From this a method has been described to facilitate more accurate location of the atrium of the cerebral ventricles for ventriculography with complete head draping.
3. Some facts of general interest have been reported from the clinical review of the cases involved in the study.
